Development of nanoparticle-bound arylsulfatase B for enzyme replacement therapy of mucopolysaccharidosis VI.
Lysosomal storage disorders like mucopolysaccharidosis (MPS) VI are rare diseases with a lack of well-suited treatments. Even though an enzyme replacement therapy (ERT) of recombinant arylsulfatase B (ASB) is available for MPS VI, the administration cannot positively affect the neurologic manifestations such as spinal cord compression. Since nanoparticles (NP) have shown to be effective drug carriers, the feasibility of arylsulfatase B adsorption onto poly(butyl cyanoacrylate) (PBCA) nanoparticles was investigated in this study. In order to advance the ERT of ASB, the adsorption of the latter on the surface of PBCA NP as well as in vitro release in serum was investigated. With alteration of parameters like temperature, incubation time, pH, and enzyme amount, the adsorption process revealed to be stable with a maximum capacity of 67 microg/mg NP at a pH of 6.3. In vitro release experiments demonstrated that the adsorption is stable for at least 60 minutes in human blood serum, indicating that the ASB-loaded PBCA nanoparticles represent a promising candidate for ERT of MPS VI.